First, the significant hydrological changes and infrastructure encroachments found in many watersheds often prevent the reestablishment of the stream form to a condition prior to disturbance. These streams have a new form consistent with the altered conditions, and may not be able to maintain functions associated with a pre-disturbance condition.
Second, while the general concept of "functions" can be grasped by most, the specific functions provided by streams and riparian corridors have yet to be defined in a manner that can serve as a basis for assessment, design, and management.
The recommendations presented in this document center on the recognition that the character of stream systems (and, thus, their value or potential to support certain uses) is a result of a set of dynamic and interrelated processes referred to as functions in this report. Fifteen critical functions were identified by a committee of U.S. and international scientists, engineers, and practitioners, and were synthesized into a framework for ecosystem evaluation.
Understanding the basic functions of streams and riparian corridors provides planners and designers with a concise and effective basis from which to evaluate proposed projects, and offers several powerful advantages over assessments that focus upon beneficial uses. Use of functions and processes can be elegantly incorporated within a systems approach, enhancing understanding, enabling predictions, and supporting management decisions.
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FUNCTIONAL FRAMEWORK
Watersheds are often viewed in terms of the uses they support. This viewpoint stems from the philosophy that all watersheds can provide certain uses within limits. Current concepts of sustainability -i.e. "meeting the needs of current generations without compromising the needs of future generations" -center on this notion (United Nations 1992). Beneficial uses and values, however, are not consistent across political boundaries, change with public perception and with time, and are difficult or impossible to measure (Brinson 1993 , Brinson et al. 1995 . Objective decisions regarding the implications of proposed ecosystem alterations thus require consideration of factors beyond an assessment of the potential impacts to users.
Although watershed characteristics vary from one area to another and over time, all watersheds support common physical, chemical, and biological processes that interact to form and maintain streams and riparian areas. These processes, and certain characteristics of the ecosystems, can be termed ecological functions. The functional viewpoint evolves from the recognition that watersheds support ecosystem components that interact in complex ways to contribute to the continual restructuring of the watershed and its associated elements and features. This is a dynamic, variability-based concept.
A shift within the scientific community is underway in which a functional approach (rather than a beneficial use approach) is being advocated for stream restoration planning and design because this approach:
a. Has a scientific basis, and can be measured using established ecological and physical methods. This scientific basis is compared to beneficial use assessments, which are based on public perceptions and politics, and, unlike functions, can change with public perception or political entities.
b. Is based on processes and interactions and is capable of targeting the cause of impairment within a watershed, providing a sound basis to evaluate projects at the initial purpose and need level.
c. Can identify similarities and dissimilarities among stream reaches, watersheds, and stream classes in order to establish reference conditions, prioritize watersheds for preservation or restoration, document and account for scale issues, and reduce error associated with natural variation in aquatic ecosystems.
d. Strengthens the prediction and quantification of short-and long-term effects on ecosystem quality and quantity, the determination of appropriate restoration that restores functionality, and identification of success criteria.
e. Permits the aggregation of process alterations to assess cumulative impacts, and fosters the evaluation of ecosystem interdependencies.
f. Has the unique ability to address impairment caused by maximum loading and can be used to identify thresholds.
g. Can be used to formulate hypotheses and identify research needs if it is based on direct measures and surrogates of those measures.
Assessments based on beneficial uses do not offer these powerful capabilities.
The primary advantage of this functional systems approach is that it permits the rapid identification of practicable alternatives and the assessment of potential impacts from each. At the same time, the functional approach expands perspective from 1) a species to an ecosystem level, 2) considering a specific site to the role of the site within the broader watershed, and 3) focusing on end products to focusing on the processes that created them. Viewing watersheds in terms of beneficial uses can result in unclear and often conflicting planning and management direction. Conversely, viewing them in terms of the functions they support can allow for a clear, consistent assessment of status and effects. This paper proposes the use of a functional framework as a basis for assessing watershed conditions and likely responses to management activities.
Function Categories
Healthy streams support and maintain basic functions associated with either structure or processes that result in a continual development or evolution of the watershed. These functions relate to the physical, biological, and chemical nature of waterways but do not relate directly to their social context, which is addressed later in the category of beneficial uses. The basic functions that streams and riparian corridors support can be divided into five categories:
• System dynamics.
• Hydrologic balance.
• Sediment processes and character.
• Biological support.
• Chemical processes and landscape pathways.
Within each of these categories, three key functions, components and processes (Table 1) were compiled from a preliminary list of over 60 functions identified by a scientific committee. The committee was well aware of the interconnection, interdependence, and integration of functionality expressed in aquatic ecosystems. To reduce bias, this technical note discusses each function independently. An attempt is then made to recouple the interdependence of functions. It is important to note also that not all functions will be of equal importance in individual watersheds, so interpretation of this framework will be required for each situation. Tables 2 through 6 present an overview of each of the 15 primary functions. This overview is supported and augmented by the references provided in the bibliography at the end of this technical note, and is expanded upon in another document (Fischenich 2003) .
Generally speaking, an individual will be knowledgeable about only a few of these functions, but the team involved in planning and design for the project should be comprised of individuals that collectively possess expertise in all the functional categories. Understanding ecosystem functions will help planners and designers formulate alternatives and assess the relative benefits and impacts of each. To help with this need, Tables 2 through 6 present lists of indicators commonly used to determine the presence/absence of a particular function, as well as lists of measures used to quantify the degree to which the functions are present. 
Indicators and Measures of Functions
There is consensus that the world's streams and riparian corridors are of fundamental importance to human health, that they are increasingly threatened by economic change and by environmental degradation, and that, consequentially, urgent and effective attention is needed. To provide this, it is important to assess accurately the current state of these aquatic and semi-aquatic systems, through the indicators and measurements provided, and to predict system trends inclusive of the consequences of various management alternatives. Addressing these needs requires both qualitative and quantitative approaches, through which the sustainability of relevant systems can be assessed and sometimes measured. 
Beneficial Uses Perspective
The social aspects of stream and riparian ecosystems are addressed in this report as beneficial uses. Uses are classified as a sink, a source (consumptive use), or indifferent (non-consumptive). Table 7 lists common uses of rivers and riparian corridors and how they affect or are affected by the function categories. Beneficial uses are presented without regard for priority or value, which varies with time and by region. Table 8 . In this regard, the hydrodynamic character of the system may be the most significant of the functions as it directly or indirectly affects all other functions.
Habitat -the focus of most restoration efforts -is the lowest ranked function in this analysis because it affects only three other functions, suggesting that the remaining functions are relatively insensitive to habitat changes. On the other hand, habitat is directly influenced by all but three of the other functions. This implies that habitat may be a good indicator of an impacted system, but impacts to habitat may provide little insight into the causal mechanism of the disturbance. Table 8 can change with the type of ecosystem, and the nature and magnitude of the impact, and the specific temporal and spatial scales utilized in the relevant analysis. This is particularly true for the indirect impacts.
SUMMARY
Quality stream ecosystems have healthy watersheds, wide and relatively continuous riparian areas, active floodplains, suitable channel dimensions for the prevailing conditions, and an appropriate level of diversity and dynamics. Unfortunately, most of the streams in the United States do not benefit from all of these conditions. Anthropogenic activities have significantly degraded many stream and riparian systems.
Efforts to restore these degraded systems, while well-intentioned, are often inappropriate or ineffective because they fail to address the underlying processes that create and maintain the elements listed above. Most conventional stream restoration projects are highly engineered efforts to stabilize streams while concurrently improving habitat for adult life stages of a few species -often to the detriment of native flora and fauna and to the sustainability of the system. Thailand, 8-11 November, 1993. Evidence is mounting that current methods of natural resource use and development are unsustainable, which impacts economic efficacy and causes serious environmental degradation. To achieve sustainability in water resources requires a focus on the integrated use of land and water resources, with the aim of ensuring a high level of water quality; use of water within the sustainable yield of the resource; and maintenance of biological diversity.
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